Ve.cic S amal 'IVIO‘E,X V\o{'e\\—fo\n

IDe.f . VYector v is a ﬁmmlsilﬂj with & vmcisw"u.eh
auwd o direchow

v=vlV lvlzo0 masni\-u&k (scolet)

A Y .« \- .
- V=3 direckion (uwuit veetor)

<>

Iv|

-

(\3\\33&0\\ exo.\mplw: VQ\OC{)S . ¥crce. , heat f.lux
Q: ls b fosyu.o. bo have a veckor with out direchon?

'De{ﬂ: Vectec 2pace, V', is a cellechon of ob\]‘ect-s
Mok is closed uuds additiou aud smlas
muIleica\n‘au
ue€ WV v € v aé R
4 u+v € V

2) aun eV

Q.: Do VQCLOIS w R+ ‘eowu (e § \/ec.[-or sPa.c,Q <



Baris j;ov a vectos space
DQ.F.: Reasis j;ac V- s a eset o_g li\near\_\j

'l\nolet)ev\olevtE vectots §e,, e, ,e,%

ot span the space (3D).

components oq. veetor v bawie

vl
V=v,e +v,e tye [v] = 5‘
3

Hece [v] is Hu repreventabion of v in fe,c,,e}

Veclor <«—> reprenentakion

benia s vioh wm'ﬂue Y

v v
S TZ N
== €. e"
g, -

Exaw‘o\e :

sawme veckos ¥ two o\\(.(-weu* cc‘:)rebe,u\-a‘:ioub v



Re ge\'enca_ ¥ra wie

cw!\\S orl"a.a hotwal \:>ou>f$ §§1= S—gi lg?- lg'sg

viorwmal : e ) =]e.l| =l§3| =4

orthe : e, Le ,2,le

S 1 gl'l'és

Q: A“'C) aedi houal comweu restrickions ou banis €



lndex nokahow

1) D wy iwdex

{%l, gﬂ. / és‘g

If iwdex is rereﬂ-lfd twice in o berm
= sumwmaliou is qu)"Q“J

(Eiwskeiun su.wwmql'iou c.evwcuh'm)

= dwwwj mdex

Nete: a=o;e;=0a,¢e =a.eq

= renome duwmmj iwolt e2d

F_xa\upb: Coll ec.l‘fus erun
a=0;e; b= bdgd

atb =a;e;+ “’Jeﬁj

=a;e.t b e

= (a;+b)e;

rcnamed‘-a

(5



2) Free inodex

OCCWUTS om'b oevice  1n a kerw

L= .grez wolex

= set og ejwa.h'ou) .',J‘e $1,2,3]
°¢=(%‘°J‘°J)bu ) °z=(%‘cd‘°‘j) b, 5 °3=(%‘°J‘°j) b,

Banis: fe,,2, ,e,1=1e}
Note: - all terwn waudt have samer frex iwekien
- B cou be wwore Heauw owt ‘gm\'uduc
- Saw svéulsa( cavunol ba wasol ﬁos—
bo Ha @r& evuol oluww:) wdax
Q: \0(&3 are Hane RXPreAd ioth w\eaw'ujb.m)@
4 a; = bd'

L

2y Q; l°,j = o‘do‘d
3) a., ‘D\j = c cho{k ol\) + olP S, Cp oL‘

L") Q; = "kcu dk €L



Scalar produck a,be

O o .Li = lg_l l_'g‘ casO 96[0)-“;]
b

aeb =0 alkb -
Qe = \g_lz
a:b=b-a commutahve
’Pro\jec\"fow: 6 = unik veelor

v=yvlsvi v v

| [ A A
V., =(Vvem ) \n

1 " L4
Vi = v -V

nS Vi

= coermu.% iw a beon(s {z—bi
V] Viz L&
e R Va2 Vee,
\%
L.‘S. \—/'3.: !.’.e_s

19



Krovneclkes Delta

To o.mb ‘Frawe {é{,i we ameciate
ce.ee. = ftr b

S{j =5 g\j“{a, ¥

= ortionosumal banis

ex premed scalas Froo(uc{' tu iuwdux melehioy

o
'proPer\-{eb: S;J = 55 s\-jmme,\'rj
e, = SJ 2; l:.rowwgd' f’mf’”\"ﬁ

E xaw Pl,e.'. pre\')e.c,"{eu ow bownis

e = uigiegi= W 8‘3 =4

Scalas Fvoo(uc{' a=a.e; ‘2='°Jg,j

= &i'bd S‘:)

= §.. A\saPFQOJ.”: dus o Haw;gu- P“"P""""ﬁ v

\)



Vecl'ov pmduc\:
a,b eV

S>>

~
~
~
~
~
~
~
~
~y
~

a xb=lallbl simd n
€ [0, =]
A unit vecles L ko o b

( riau‘ hem ol ru.b.‘)
la x bl = avea of fsa.m.lle.\oaram
Q. Siam;g.'cow\u og axb=0 2¢

ar

§~~
~
~

‘f
L d
L 4
’4
L 3

a

Nol:.e_: Q x b = - \_:_ x Q => viot c,ouauwi'al';ve

(Pe\'\m ulakion =g bol ( [evi - Ctvl‘:,a)

veek os Proolu.c{' fw rwolx \n.oka.l-\'c;v\

=
-—

E.-

| l'c i.d'l(é{|23,23|,3\2-3 evew petw.
Uk {-\ if {leefzzl,z:s,mz} oolol pasu.

o re.‘: caanl 1wolex




T[ia‘ofmj Qm:) 2 iwoliewn c\/ua.uea,o-b .SfS\A
S - T 6\(

. J*

Q-e‘)tlx- 'kJ

luvarf&u(: wwm oles Cbcll.c szwu"a‘ﬂ'cu
é’:’jk = ey;\j = eJkL
'Re\o.kou bo (.’rowme {c_’.;g

e xe: =€

-

'J"‘

Vector Proolu.c,l: : axb =c

a=o;e; bbe c=ce

J=J k
axb = L)X(be)—a‘o (e; xe.\
"Ctloéke =c =
HL
= Sk Sk

< eij"‘ ai ‘oJ




Teiple scc&.lo.r p\"OGl\LC%
| v

= Voluwme og, AN
Pmlle,\ e‘;'uraeo‘

(Q_ X '_C_)) s & = 9_ = \iﬂe.q.f\tﬁ Q‘Q_Pe‘\kdm-\-
@xb)lec >0 = ri&\;\l: haudedl
(@xb)ec <0 = Left handled

Co.r keniaan regev evnee .CTQ.V\AQ

ri%\d' \ao.u.ob.o' OFH&OVLOTUAGU\ bou.si‘s {g;_}
= (g, x&)e,=1




Relakiou ho LQ\II."CI.VI."O(

ik = (e xe) =1

J J

’PO"C’OF! é':Jl(‘: (g; X §J) . g_.k

- Sl 2L =10

Use: a=ace;, b=bie; , c=¢, &y

“aibicy (eixe)-gy
<.
Ul«

=€ a:b:c

UkLJk

(9 p 3 l:_))os, = é'.i‘jk abbdck

= luvasiauwt uwuwols c,ac\fc P.Qywul:a\'iaw

(axk)ee =(cxa)eb = (b xe)ea



Relabiown 5\/\,ip bo o\e\'e\’wfwau‘:

[ a, ‘°| <y

mekrix [a b g]: 2 b, c,
LA by e

(axb)ec = det(la .‘ee)

e ccuwulothve c%cl{c.

(@xb).c : C- (gxé)i a«(bxg)

e e, &,

E"S"—\b b, b, =g,(b,cs-l:,c‘)-ga(b,cs-bsq)

! 2
c

+.e_3 (Btcz - B‘c\)

'\akiv\3 dot 'aroo‘uc" wibh & r'c‘o\o.ces .Flrs‘l' Tow

&y Qe Q|
b, b, by | = outfa b <]

2> Q. (bxg) =

deleewiivman ]"5 = volumens



Trowe ldenkihed

frowe fe;1 = orthonermal bowis

e. = %_e_, omol Q'Xe'=€i‘h€-k

- V) R

Thune ae W bwoo basie idenh bes rc.\ah'm3 tlo
basis veetors o(. o.u:& caf\"ebza.u re@efewcz
Prouuat.

= ed coun h'wou\:s tw wwdlex mau{Fula\w'eu.



Exaw‘:le og, wol ex vnawiFulah'om:
(a+b)ec+ k=7
a=ac, '9-"-"0\3@\5 ) €% Gt

), subehfule:

o-a b o Lot = 2
(a:e: ‘3%) C ey + bJe_fd :
2) Full cee,g('i cleuls aul Yo grou.{'
= Q¢ bJ e, (e Qj) ey t \o\j%
3) S'I\MP“‘a ubf“ﬂ Ougl W HO\A Gg dO" P"Oauc#

= Q(‘.bJ‘CK g" gk +IDJ§J

%) Mae traws TPPOFQ(“"S

- a{jo;_ Qo Sy +Ip\°‘%'

5) Renawe iudicid Yo caleck feruwwd
=ab; cpet bye

= (C’Lki c, + bk) =




